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Background of The Invention 

The present invention, relates to a sports ball and its production 
method, and relates especially to a sports ball used for such sports 
as volleyball, basketbaYl, dodgeball, soccer, or handball, and the 
production method for th\ ball. 



Hitherto, sports balls are "pro 
produced, for example, 
attaching cloth pieces clos 



luced by two^methodl A former ball is 
ing air into an inflatable tube and 
on the surface of the tube with 



latex, or by winding yarns aro 
yarns on the surface ^with 
followed by the adhesio 
produced with the following step 



the 



/Japanese patent application, Fi/st 



d the surface of the tube and fixing 
igent) to form a reinforced layer 
fer layer. And a latter ball is 
or example, as disclosed in a 
iblication, 58-29112^ Cloth 
pieces are attached on the surface of Vn empty globe which consists 
of brittle material such as paraffin, and form a cloth pouch. The 
globe is taken out from the pouch and anVnflatable tube is put into 
the pouch in turns. The tube is filled with air and/protrude barsj 
are formed on the alignments which is formed^ on overlap portion] of 
cloth pieces each other, 
the surface of the pouch along the bars, 



;d^c__ r r 

And then, an outer layer is attached on 



The former ball has high strength, advantageous ly\ because the tube 
is protected by a reinforced layer which is locatecNfexterior\f the 
tube. The latter ball may keep its property, advantageously/* because 
the space is located between an inner surface of the ^ouch and an 
outer surface of the tube, so this ball may/absorbs y str\in which is 
caused by external forces. ^ ^ 



However, the former ball is relatively hard and inferior in 
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Ithe latter ball is superior in softness, though 



softness. And 1 

production efficiency is low and it costs^much money \because it 
needs complex production steps such as; forming an empty globe which 
consists of brittle material, attaching cloth pieces on the surface 
of the globe to foim a cloth pouch, and taking out the globe from 
the pouch. 



In view of above, it hs an object of the present invention, to 
provide a sports ball navlng 1 superiorX to properties such as 
strength, durability, s^tness, and elasticity, for^use In sports 
such as 

volleyball, basketball, d^geball, soccer, or handball, 
present invention alscj 
sports ball, especi 
simple steps and on a 



And the 

-pr-o^oidjes the production method of such a 
lly, whrcb) enables\o produce the ball with 
?ale. 



Summary Of The Invent io: 




In the present inven)>Um J _J&eiff objects are realized by providing a 
sports ball which comprises /an inVlatable tube; a covering layer 
which consists of a very thin rubbeV pouch and coveringNaround the 



tube; a reinforced layer which is fo 
covering layer; and an outer layer 
said reinforced layer; wherein, an 
between the tube and the covering 
the covering layer. 



on the surface^of the 
ch is formed on the surface of 
inorganic lubricant is located 
layer\ and the tube is spaced from 



The covering layer Is made of a material which does not permit a 
solution of an adhesive agent such as an aqaeous solution of latex 
or a solution of an adhesive agent which contains rubber to diffuse 
through the covering layer. And the reinforced layer may be formed 
by attachment of cloth pieces on the surface ok the covering layer 
and fixing cloth pieces on the surface with the\solution of adhesive 
agent, or by winding yarns around the surface ofVthe covering layer 
and fixing yarns on the surface with the solution\of adhesive agent. 
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Furthermore, in tJhe present invention, an object of a production 
method is also realized by comprising the steps of: injecting a 
powder of the inorganic lubricant between the inflatable tube and 
the covering layer 6r spreading a powder or a suspension of the 
inorganic lubricant ©n the inflatable tube and inserting the tube 
into the covering layfer; forming the reinforced layer on a surface 
of the covering layer ;\ forming an alignment on a surface of the 
reinforced layer by moving; and attaching the outer layer on the 
surface of the reinforced layer along the alignment. 

In the present invention, Ythe inflatable tube is protected by the 
covering layer, the re±TTf?5*eed layer, and the outer layer, which are 
located exterior to (the tubW 

(And an adhesion between t\/e tVbe and the covering layer is 
prevented^, so that the tjiber-t^covered with the covering layer which 
consists of a very thi'n rubber\pouch which is made of the material 
which does not pe^fflit^^^^le_^o^ion of an adhesive agent such as an 
aqueous solution of latex or' a solution of an adhesive agent which 
contains rubber to diffuse through the pouch. Therefore, the tube 
Is spaced to the covering layer. \ 

Further, because of a spacing betwe&i the tube and the covering 
layer, thin air layer is formed between the tube and the covering 
layer. An elasticity of this air layAr in addition to that of air 
filled in the tube, allows high softness, and desirable 
elasticity of the ball. \ 

Thus, because of the spacing between the tube and the covering 
layer, shock from outside is absorbed and relieved by synergism of 
the air layer which is formed between the Cube and the covering 
layer, and the air which is filled in the tube. Therefore, the 
reaction which was forced on human body from\the ball Is reduced 
about one third, and touch of the ball comes to more softly, so 
property of the ball is Improved. \ 
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Furthermore, because of the existence of the inorganic lubricant 
between the tube and the covering layer, a sliding motion is caused 
between the tube any the covering layer when the ball receives a 
shock from outside. \ Therefore, the shock is reduced by this sliding 
motion, and durability of the ball is improved. 

And the adhesion between the tube and the covering layer is 
prevented when air is Allied in the tube, so that the powder of the 
inorganic lubricant is injected into the covering layer which 
consists of the very thih rubber pouch which is made of the material 
which does not permit th^solution of an adhesive agent such as an 
aqueous solution of^Catex Yoi\ a solution of an adhesive agent which 
contains rubber to^l^fus^through the pouch. This adhesion between 
the tube and the coveringr lWer is also prevented by the spreading 
of the powder or the suspension of the inorganic lubricant, followed 
by inserting the tube i nto tfr e covering layer. Therefore, both the 
tube and the coverl^fjflayer may)inflate uniformly without any 
sticking. f \ 

Further, the covering layer consists of the very thin rubber pouch 
which is made of the material wWich does not permit the solution of 
an adhesive agent such as an aquAous solution of latex or a solution 
of an adhesive agent which contains rubber to diffuse through the 
pouch. So the solution of the adhfesive agent does not enter into 
the space between the tube and the teovering layer when the 
reinforced layer is formed on the covering layer, by attaching cloth 
pieces or by winding yarns. Therefore , the adhesion between the 
tube and the covering layer is prevented. 

Furthermore, the inorganic lubricant eiists between the tube and the 
covering layer, the adhesion between thfe tube and the covering layer 
is prevented when the alignment is formed on the surface of the 
reinforced layer by molding. Therefore , \the tube is spaced to the 
covering layer and it enables to obtain the ball having the tube may 
slide against the covering layer. \ 
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on Of The Drawings 



\ 



FIG. 1 Is a partial crosssectlonal view of the ball In connection 
with the first embodiment of the present invention. 

FIG. 2 is an operation chart to produce the ball In connection with 
the first embodiment \of the present invention* 

FIG. 3 is an oblique vtew of the very thin rubber pouch which 
consists of the coverings layer of the second embodiment of the 
present invention. \ 

Description Of The Pre/gfr^d)Embodlment 



In the following description ,W)f irst embodiment of the present 
Invention will be illustratedVith references to the drawings. In 
FIGS. 1 and 2, an inflatable tube 1 is molded from rubber mainly 



valve la is disposed In one (end of the tube 1. The tube 1 is made 
so that it Is inflatable to a spheVe of 186 mm diameter, when a 
certain quantity of air is blown in\o the tube 1 through the valve 
opening lb to an internal pressure siich that the material itself of 
the tube 1 is not stretched. \ 

A covering layer 2 is a very thin rubbeX pouch mainly composed of 
natural rubber latex, and shaped like a fyubber balloon. The covering 



when a certain quantity of air is blown into the covering layer 2 
to an Internal pressure such that the materml Itself of the 
covering layer 2 Is not stretched. The material which is employed as 
the covering layer 2 has the property indicated as follows, high 
expansivity, a low stress arising from a 100 %Vxtension is 3 kg per 
square centimeter, light weight, and 0.5 mm thidkness to prevent its 
breaking In use. \ 



composed of buthyl ru 



sYformed into a hollow sphere, and a 



layer is made 




here of 80 mm diameter, 



The material which is used for the very thin rubbeApouch has the 



property, prefenably, which indicated as follows, a low stress 
arising from"a iqo % extension is under 5 kg per square centimeter^ 
and 0.2 mm - 0.8 iqm thickness to prevent its breaking in use. 
However, there is no limit to the material so long as the material 
may be made of a material which does not permit the solution of an 
adhesive agent such \s an aqueous solution of latex or a solution of 
an adhesive agent whi^h contains rubber to diffuse through the 
pouch . 

Then, a surface of the iWe 1 is smeared with the powder of 
inorganic lubricant 3 when the tube 1 is not inflated. This tube 1 
is inserted into the covering layer 2, and a neck portion of the 
covering layer 2 is cj*fe--utt^to expose the valve la of the tube 1 
from a surface of the cover AngVLayer 2. Subsequently, air is filled 
in the tube 1 through^Uiej^aWc/ opening lb, and the tube 1 is 
inflated till the coveEiJi^Oajter 2 is sufficiently inflated. 

In this case, becafrse^o f the ^ ^tfence of the inorganic lubricant 3 
between the tube 1 and the covering layer 2, an adhesion between the 
tube 1 and the covering la>4r 2 ite prevented, and a sliding motion 
is caused between the tube 1 and the covering layer 2. Therefore, 
both the tube 1 and the covering la^er 2 may inflate uniformly 
without any sticking. 

Furthermore, the material having high Wpansivity, and low stress 
arising from extension, Is employed as\the material of the covering 
layer 2. Therefore, a pressure from thA covering layer 2 to the tube 
1 is low, when the covering layer 2 Is sufficiently Inflated. The 
tube 1 is thus protected by the covering layer 2. 

Subsequently, a trapezoid shaped cotton cloth piece 4 Is 
impregnated with an aqueous solution of latex which contains a 
vulcanizing agent, and the cloth piece 4 is attached on the surface 
of the covering layer 2. Natural or artificial latex also may be 
used as this latex, though the natural latex ls\ superior in adhesion 
and elasticity. This latex solution is infiltrated into the inter- 




fiber spaces of tAe cloth piece 4, and produces caking on the cloth 
piece 4 as a reinforced layer 5 after drying and vulcanization as 
described later. 

/'These cloth pieces 4 have a strip like shape and have a little 

bigger size than a strip formed by equatorial division of the 
\ covering layer 2 along the circumference of the covering layer 2 
^into eighteen parts, an^are attached closely on the surface of the 
covering layer 2, by overlapping these adjacent edge to each other. 

Thus, the rubber material which composes the rubber pouch of the 
covering layer 2 which doesVot permit an aqueous solution of latex 
to diffuse through the co^erta^ layer 2. So the solution of the 
adhesive agent does not Wtsidnnto the space between the tube 1 and 
the covering layer 2, and thife \dhesion between the tube 1 and the 
covering layer 2 is prevent^ 

Furthermore, the tube \^whl^hJj^ov4red by the covering layer 2 and 
the reinforced layer 5 is set >hto\a flask for line drawing, and a 
line is drawn at the center off an overlapping portion of the 
adjacent cloth piece 4 of the reinforced layer 5, respectively. And 
a rubber piece 7 shaped like tape is ^adhered on the line. 
Subsequently, the tube 1 is set into a flask which has spherical 
shape inside, and the reinforced layer ^5 is contacted to an inner 
surface of the flask by fillJLng air into the tube 1, and the rubber 
piece 7 is hot vulcanization treated. A\shallow groove is formed at 
a portion on an inner surface of the flask^ corresponding to where 
the rubber piece 7 is contacted respectively. And after 
vulcanization, low rubber protruding bars are formed on the surface 
of the reinforced layer 5. These bars are used as alignment guides 8 
which for bonding of outer layer 6 in the nexV step. 

\ 

Because of the existence of the inorganic lubricant between the tube 
1 and the covering layer 2, the adhesion of theVube 1 and the 
covering layer 2 which is caused by hot vulcanization is prevented, 
therefore, the space between the tube 1 and the covering layer 2 is 



maintained. \ 

Lastly, eighteen\pieces of strip shaped outer layer 6 are adhered on 
the reinforced lajter 5 respectively, along the alignment guides 8. 
This ball is heated to 60 - 70° C and pressed from outside, to 
finish forming the hall. It is a matter of course to open a hole to 
one of the eighteen Qjiter layers 6 for air supply through the valve 
opening lb. 

The boundary portions of\ the outer layer 6 are strong, because the 
alignment guides 8 are laminated on the overlap of cloth pieces 4. 
Thus, there is no anxiety \about bursting at these boundary portions 
of the outer layer 6 in use 

By forming the covering layerjJJ, reinforced layer 5, and outer layer 
6, as described above, th^strength of the ball is advanced. 
Further, because of the exTsteme of the Inorganic lubricant between 
the tube 1 and the coveri/ig""Ip^K2 , a sliding motion take place 
between the tube 1 and /the coverrnW layer 2, and even if the ball 
receives a shock from oht£i&$*^hvk shock is reduced by this sliding 
motion and the compression of/xhe air in the tube 1 is prevented, 
thus, reducing the strain against ball and Improving the 
durability of the ball. 

Furthermore, because of the existence <k the space between the tube 

1 and the covering layer 2, thin air layer Is formed between them. 

\ 

So, the elasticity of this air layer in addition to that of the air 
filled In the tube 1 allows high sof tness,\ and desirable elasticity 
of the ball. 

In the above described first embodiment, the \urf ace of the tube 1 
is smeared with the inorganic lubricant and thte tube 1 is inserted 
into the covering layer 2, meanwhile, the inorganic lubricant may be 
injected into the covering layer 2, or the suspension of inorganic 
lubricant such as zinc solution of stearic acid way be spread on the 
surface of tube 1. And a neck portion of the covering layer 2 also 
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may be previously \cut out before the insertion of the tube 1. 

Also in this embodiment, the covering layer 2 consists of the very 
thin rubber pouch wh\ch is made of the material which does not 
permit as an aqueous Volution of latex to diffuse through the pouch. 
And the cloth piece 4\is attached it) with an aqueous solution of 
latex, though the adheALve agent is not limited] in) latex. Then, the 



covering layer 2 iiay coi\sist«T)of the very thin rubber pouch which is 
made of the material whidh does not permit the solution of an 
adhesive agent which contains rubber to diffuse through the covering 
layer 2, and the cloth piefce 4 may be bonded to it with the solution 
of such adhesive agent, to prevent the adhesion of the tube 1 and 
the covering layer 2 and to Yorm the space between the tube 1 and 
the covering layer 2. 

Next, we illustrate a secona-^&bodiment of the present invention. A 
tube 1 previously smeared wi/th the powder of mica is inserted into a 
covering layer which is^^deofthe material which does not permit a 
solution of an adhesiv4agent whiW contains rubber to diffuse 
through the covering lay erT~lfcjiror ding as the same procedure as in 
the first embodiment. Subsequently, air is filled in the tube 1 to 
put pressure upon inside of the covering layer, and the tube and 
covering layer are inflated to a spherical shape. 

The material employed as the covering layer of this embodiment has 
property indicated as follows, high expansivity, a stress arising 
from a 100 % extension is 3 kg per square centimeter, and 0.3 mm 
thickness. This covering layer is formed to take an oval shape with 
130 mm of its major axis and 120 mm minor \axis when filling a 
certain quantity of air, such that the covering layer itself is not 
stretched. 

The covering layer becomes a spherical shape by the pressurization 
of the tube which takes the shape in accordance with the quantity of 
air filling the tube, and the inflation along Ihe circumference of 
the tube. 
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The very thin\rubber pouch which forms covering layer of this 
embodiment has\slack portions 9 which run parallel with vertical 
direction on its circumference, and because of the existence of the 
slack portions 9\ air reservoirs are formed between the tube and the 
covering layer while the tube is inflated. Therefore, the existence 
of these air reservoirs and the inorganic lubricant causes a sliding 
motion between the Tube a °d the covering layer more easily, and 
both the tube and ttte covering layer may inflate without any strain. 

Subsequently, the reinforced layer is formed on the covering layer 
as a wound layer, by winding with yarns of resolcinol folmalin 
treated nylon 6,6 unifoWy, using a friction type winding machine ( 
refer to Japanese pat^jrtrWfilication, First publication, 56-13433) 
and apply an adhesive agefttywhich contains rubber on yarns. 



And then, the alimflfent grilles are formed using the same steps as in 
the first embodijtent , folloAd by adhering of the outer layer, and a 
finished sports WliJ^tmaihed. 

The sports ball which is producW with the above steps, has strength 
provided by forming the covering layer , reinforced layer, and outer 
layer, as in the first embodiment. Further, because of the 
existence of the inorganic lubricant between the tube 1 and the 
covering layer 2, the sliding motidn take a place between the tube 1 
and the covering layer 2, and when the ball receives the shock from 
outside, this shock is reduced by this sliding motion and the direct 
compression against of the air in tuba 1 is prevented. Then, the 
strain on the ball is relieved, therefore, the durability of the 
ball is improved. \ 

And in the second embodiment, the covering layer 2 consists of the 
very thin rubber pouch which is made of thfe material which does not 
permit as a solution of the adhesive agent which contains rubber to 
diffuse through the pouch, and the reinforced layer is wound on the 
covering layer by winding yarns. Though, materials of these layer 
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are not limitea in above described, the covering layer may consists 
of the very thlii rubber pouch which is made of the material which 
does not permit ks an aqueous solution of latex to diffuse through 
the pouch. And the reinforced layer also may be formed by winding 
yarns uniformly, and applying the adhesive agent which contains the 
solution of the adhesive agent on yarns. 

Furthermore, shape, srze, and construction of the tube, shape, size, 
composition, and construction of the covering layer, size, 
composition, and construction of the reinforced layer, composition 
of the adhesive agent, anli the properties and composition of the 
inorganic lubricant are alfco not limited by the above embodiment. 

The alignment guide is fppme^rby forming of the reinforced layer, 
drawing lines, adherin^th^^tape shaped rubber pieces along the 
lines, and hot vulcanizing of/ the rubber pieces in the flask. 
However, the method to form/t he Alig nment guide is not limited by 
the process, and the alignment girideilay also be formed by covering 
the surface of the reinf©ix£d--i*^eV with rubber sheet, and hot 
vulcanizing of the rubber piece/ in\ the flask. 

As described above, the present invention comprises: the inflatable 
tube 1; the covering layer 2 which consists of the very thin rubber 
pouch which is made of the material whidh does not permit the 
solution of the adhesive agent to diffusa through the covering layer 
and covering the tube; the outer layer is Vormed by attaching of the 
cloth pieces 4 on the surface of the covering layer 2 or by adhering 
the wound layer, in which, the inorganic lubVicant 3 is provided 
between the tube 1 and the covering layer 2, knd the tube 1 is 
spaced to the covering layer 2. Therefore, thk tube 1 is protected 
by the covering layer 2, the reinforced layer s\ and the outer layer 
6, which are located exterior to the tube 1, so the strength of the 
ball is improved. \ 

Especially, the tube 1 is covered with the coveringVayer 2 and the 
covering layer 2 is consists of the very thin rubber Vouch which is 
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made of the, material which does not permit the solution of the 
adhesive agent such as an aqueous solution of latex or the solution 
of the adhesive agent which 'contains rubber to diffuse through the 
covering layer\2, the adhesion between the tube 1 and the covering 
layer 2 is prevented, and the tube is spaced from the covering 
layer. Thus, thi* shock from outside is absorbed and relieved by the 
synergism of an air layer which is formed between the tube and the 
covering layer andVhe air which is filled in the tube. Therefore, 
a reaction which wasv forced on human body from the ball is reduced 
by about one third, rihd a touch of the ball feel more softly, and 
the properties of the ball is improved. 



Further, because of the existence of the inorganic lubricant between 



the tube and the covef r ing^ 
the tube and the covei 
from outside. Therefore, 
motion, and the durabilj 



rer, a sliding motion is caused between 
rer when the ball receives the shock 
shock is reduced by this sliding 
le ball is improved. 



Furthermore, because o^JJia-s^iing of the tube and the covering 
layer, a thin air layer is foiled between the tube and the covering 
layer. Thus, an elasticity of this air layer in addition to that of 
the air filled in the tube allows M£gh softness and desirable 
elasticity of the ball. 



And in the production method of the present invention, powder of the 
inorganic lubricant is injected into th\ covering layer 2 which 
consists of the very thin rubber pouch wftich is made of the material 
which does not permit the solution of theVdhesive agent such as an 
aqueous solution of latex or a solution of the adhesive agent which 
contains rubber to diffuse through the pouch\ or powder or the 
suspension of the inorganic lubricant 3 is spread on the tube 1 and 
the tube 1 is inserted into the covering layer^. Thus, the 
solution of the adhesive agent does not enter irtto the space between 
the tube 1 and the covering layer 2, so the tubeV is spaced from 
the covering layer 2 and the ball which has the tube 1 which is 
slldeable along the covering layer 2 may be obtaineV Therefore, the 
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sports ball wnich has high performance may be produced with simple 
steps. \ 

Accordingly, the\sports ball may be produced by this production 
method with high efficiency compared to the prior production method, 
and this method maA be used as the effective method for reducing the 
cost of mass producMon. 

Furthermore, the ^dlT^sduced by the method of the present 
invention is superior pi its strength, may maintain its property by 
relief of the strain elf \he tube 1, so that the tube 1 and covering 
layer 4 is slideabl^lliFtmg* a space. And because of the elasticity 
which exists by tlte air later which is formed between the tube 1 and 
covering layer 2, mJa^i*€y^r layer which is filled in the tube, 
therefore, the two air la^erk are formed in the ball, capable of 
producing high softness, and desirable elasticity of the ball. 

As illustrated in above description, the present invention provides 
a sports ball which is superior properties such as strength, 
durability, softness, and elasticity to conventional sports ball, 
and the present invention produces kuch sports ball with simple 
steps and on a large scale. \ 



13 



